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(54) HoltHRett ink 

(57) A hot-melt ink comprising: 

a cotorant containing CJ. Solvent Yellow 162 or C. 
1. Solvent Blue 70; 

a medium in which the cotorant is dissolved or dis- 
persed and which contains the following compo- 
nents (a) to (d): 

(a) at least one resin selected from amide resins, 



C5 type synthetic pietroteum resins and C9 type 
synthetic petroleum resins; 

(b) at least one resin selected frcxn rosin resins« ter* 
pene resins and terpene phenol resins; 

(c) at least one wax selected from paraffin waxes, 
ketone waxes and polyethylene oxUe waxes; and 

(d) at least one wax selected from monoamide wax- 
es and diamide waxes; and 

an antioxidant. 
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BACKGROUND OF THE INVENTION 
5 i.Fieldaflhelnvantion 

TWa invention rotates to a hot-mell ink used in Miot reoonfing appaiatus. Moro particutasly, it rotates to a hot- 
meli Ink used h lnk-|st rooofdhg apparatus ta wMeh M 
temporatura to nnka a lacoidl 

2. Desertion d the Rotated Art 

Aa inkHet raoordhg systems* wtow syotoins are piopoood. o.^ 
in whk:h mo dkoctkm of lly of oonstatnisly s|^^ 
IS dft3pon-dernandsrrtorn(orprossuiroputas^8torn).ki«M^ 
utildvig the vilMatkin of a pieiootocM^ dovtao. to ^ Ir^ 

pressure pcoduoedtiybiMtae formed and gram ink. These 

systoms can pTDindo very hiQhV praclBo printed images. 

As riks used In these Ink^st reoordfrig systsmt. W8tsr-t)ased inks employing water as a main solvent or oikbased 

so inkserrvkiyinganorganfceolvemasaiTiainsolvamaraoornmoniy used Printed images otitained using the water- 
based inks have a poor wator roManoe ta generaL On the other hand, the use of oil4^^ 
linages having a good MUir rssistarKe. 

However^ thessi Mler^iased kiks and ol-t)ased inks are liquid at room temperature, and hence feathering tends 
tooocurt)ecausep4«^^ paper, and 

28 thatast^ k as ntiM t p i ^y 
fdmistkmddfipfl^ 

great kmwintdi'0fmm^ of tak-|et reooiting systsms tiecause of. e.g., dogging of nozzles. 

Acoordkigly. in (i^^ suchdtadvantagss of Iheoonventtonal inkaof a solutton type, there is proposed 

a hd^neltM-idrecordhg system rnaMng use of bike which are solkl at room temperature and melt upon heatina 
3D tfid there are proposed varfcwshoi^neB Inks used ta the Ink-^reooidhg system 

For exanY>te. U.S. Patent No. 3.653.932 dbck»es an ink containing a dialkyi sebacate. U.S. Patent No. 4,390.369 
and Japanese Patent AppUcatxyi Laid-open No. 58-1 06271 disctase an ink containing a natural wax. Japanese Patent 
Applcatkm LaW<pen No. 59-22973 disdoses an ink containing a stearto acU. Japanese Patent Appieatkyi LaU^cpen 
No.61-e3268dtackMesaninkoontatainganackloraioohdhavng20to24cafbonatm 
35 having a relatively higher melting point than those. Japanese Patent Applicatwn Laid-open No. 62-48774 disdoses an 
ink containing a thermosetting resin having a high hydroxyl value, a soiki organic soh/ent having a meting point lower 
than 1S0*C and a small quantity da dye substance. Japanese Patent ApplkationLak^openNa 62-112627 discloses 
an Ink compriseddacotoranl. afirvtsdvem wNchtaedkl at room temperature a^ 

to a temperature higher than the room temperature and a second solvent capable d dissolving the first solvent, being 
40 liquid at room tenperature being highly votatie. Japanese Patent Applicatnn Laidopen No. 62-295973 disck)$es 
an ink containing a synthetic wax havkig a pdar group and a dye sduble in the wax. 

However, none d these conventtanal hd-melt inks well satisfy transparency d ink. odor stability during storage, 
and good prnt qually such as recording density and hue. In particular the poor dtsperslbiBty or sdubiBty of dyes in 
main components d Ink has a great Muence on these properties or performances. Also, wth the progress of office 
4S automatkxi in recent years, there is an increasing demand for cdor presentation mediums such as color OHPs (over- 
head pR>jectors). In order to meet such a demand, hot-melt inks are required to have a transparency for odor repro- 
ductkxi d projected images, an adhaston to OHP films, and a heat resistance vi^en used. However hd-mel! inks that 
can satisfy all d these requirementa have nd been available. 

so SUMMARY OF THE INVENTION 

The present invention was made in order to solve the above problems involved In the prior art. Accordingly, an 
object d the present invention is to provide a hot-meft inic that has good storage stability and print quality, has suporlor 
transparency, actiesion and heat resistance which are adaptable also to printing on OHP sheets, and can form sharp 
ss colors most suited for the hol-mell ink-jet recording. 

To achieve the above object the present inventkm provides a hd-melt ink for ink-jet recording, comprising; 
a colorant containing C.t. Soh^t Yellow 162 or C.l. Solvent Blue 70; 

a medium in which the cdorant is dissolved or cfispersed and which contains the lollowing components (a) to (d) : 
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(a) at least one resin seiected from an amide resin, a C5 type synthetic petroleum resh. a C9 type synthetic 
petroleum reeln and a C5-C9 type synthetic petroleum resin; 

(b) at least one resin selected from a rosin resin, a terpens resin and a terpene phenol resin; 

(c) at least one wax selected from a paraffin wax. a ketone wax and a polyethylene oxide wax; and 

(d) at least one wax selected from a nnonoamide wax and a diamtde wax; and an antioxidant 

DETAILED DESCRIPTION OF THE INVENTION 

The hot-melt ink of the present invention contains a cotorant. a medium in which the colorant is dissolved or dis- 
persed and which contains specific resins and waxes, and an antioxidant. 

As the colorant used In the present invention. C.I. Solvent Yellow 162 or C.I. Solvent Blue 70 Is used. 

C.I. Solvent Yeltow 162 is an oil*soluble dye and has a superior dispersibility or solubility in the above resins and 
waxes and a superior color-forming performance, being superior to those of other dyes, and hence can form an ideal 
yelbw cotor when printed on plain paper. 

As for C.I. Solvent Blue 70. It is also an oil-eolubte dye and has a superior dispersibility or solubility in the above 
resins and waxes and a superior coior-fomoing performance, being superior to those of other dyes, and hence can 
form an ideal cyan color when printed on plain paper. 

The content of the dye C.l. Solvent Yeltow 162 or C.I. Solvent Blue 70 used as the cotorant (a recording agent) is 
detemrilned depending on the types d the resins and waxes used as solvent components in which the recording agent 
is dispersed or dissolved and the properties such as cotar tone and Image density required in ink. and may usually be 
within the range of from 0.1 to 15% by weight, preferably from 0.5 to 10% by weight, and more preferably from 1 to 
5^ weight, based on the total weight of the ink. If it is in a content less than 1% by weight, a print density tends to 
become insutficient. If it is in a range more than 5% by weight, the freedom of selection of the solvent components 
tends to be narrow. 

As the colorant, the above dye may be used akyie. and besides the above dye and any other oil-soluble dye may 
be used in ccmbinatkxi. 

The medium (i.e., solvent con^ponents) which contain the dye as a solute will be described bek5w. 
In the present Invention, the medium contains the folk3wing component-(a) rosin. component*(b) resin, component- 
(c) wax and component'(d) wax. 

Herein, the components-(c) and -(d) waxes are components in which the dye is dispersed or dissolved, and also 
determines the physcal properties of the ink, such as themnal properties and viscosity. The components-(a) and -(b) 
resins ensure the adhesion of ink lo printing paper, in partcular. an always good adhesion to different printing mediums 
such as OHP film and plain paper, and simultaneously have the f unctkjns to cortrol the viscosity ol ink at the lime of 
melting and to imparl transparency to the ink by inhibiting the crystallization of wax. Thus, it is possible to provkle a 
hot-molt ink that has a good print quality, has superwr transparency, adhesion and heat resistance which are adaptable 
lo printing on OHP sheets, and can form sharp cobrs most suited for the hot-melt rik-jet recording. 

As the component (a), at least one resin selected from an amMe resh. a C5 type synthetic petroleum resiri, a C9 
type synthetic petroleum resin, and a C5-C9 type synthetic petroleum resin is used. Of these, the C5-C9 type synthetic 
petroleum resin may preferably be used. 

The component (a) has a weight-average molecular weight (Mw) of preferably from 500 to 500,000. more preferably 
from 600 to 400.000. much more preferably from 700 to 300.000. where a weight-average molecular weight (Mw) is 
obtained according to the gel-permeation chromatography or the progranvned-temperature gas chromatography using 
a differentia! refractometer or a heat conductometor as a detector, respectively. 

The component (a) may usually be used in a content of from 1 to 35% by weight, and preferably from 5 to 30% by 
weight, based on the total weight of the ink. If it is in a content less than 5% by weight, it may be less effectively done 
to control the viscosity of ink and also lo impart transparency to the ink by inhibiting the crystallizatkan ol wax. If it is in 
a range more than 30% by weight, the ink may have too high a viscosity to be well ejected from ejectkxi orifices of the 
ink-jet recording head. 

As the component (b), at least one resin selected from a rosin resin, a terpene resin and a terpene phenol resin 
. is used. 

The component (b) has a weight-average molecular weight (Mw) of preferably from 500 to 500.000. more preferably 
from 600 to 400,000. much more preferably from 700 to 300.000. where a weight^verage molecular weighi (Mw) Is 
obtained according to the gel-permeation chromatography or the programmed-temperature gas chromatography using 
a diflerential refractometer or a heat conductometer as a detector, respectively. 

The component (b) may usually be used in a content of from 0.1 to 15% by weight, and preferably from 0.5 to 10% 
by weight, based on the total weight of the ink. If it is in a content less than 0.5% by weight, it may be less effectively 
done to improve the adhesion of ink to printed paper. If it is in a range more than 10% by weight, the ink may become 
so much tacky on the printed paper that the ink may transfer to another paper when second printed paper is overlaid 
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on first printed paper. 

As the component (c). at least one wax selected from a paraffin wax, a ketone wax and a polyethylene oxide wax 
is used. 

The component (c) is stable to heat, having a melting point ot perferably {rom 50 to 1 5Cf C, more preferably from 
5 GO to 140*C. much more preferably from 70 to 1 30*C. 

The component (c) may usually be used in a content of from 1 to 70% by weight and preferably from 10 lo 60% 
by weight, based on the total weight of the ink. If it is in a content less than 10% by weight, it follows that relatively the 
wax component is in a small quantity and the resin component is in a large quantity, so that the ink may melt in a broad 
temperature range to make it difficult to achieve sharp thermal properties of the ink. Hence, a problem may occur such 
10 that the ink hardens so skMvly at the time of printing that the ink on paper after printing may transfer to other paper 
Also. If it is in a content less than 10% by weight, the ink may have too high a viscosity to be well ejected from ejection 
orifices of the hk-jet recording head. If it is in a content more than 60% by weight the ink may have so bw a viscosity 
that problems such as feathering of ink on paper may occur to make it impossible to carry out good printing. 
As the oomponent (d), at least one wax selected from a monoamtde wax and a diamide wax is used. 
IS The component (d) is stable to heat, having a melting point of perferably from 50 to 150*C. more preferably from 
80 to 140^C. much more preferabty from 70 to 130*C. 

The component (d) may usually be used in a content of from 0.5 to.40% by wreight, and preferably from 5 to 30% 
by weight, based on the total wai^t of the ink. If It is in a content less than 5% by weight, the dye may poorly be 
dispersed or dssolved. If It is in a content more than 30% by weight, the ink may have a disagreeable smell, and also 
so may have a higher melting point, resulting in an increase in the amount of heat for melting the ink to cause an increase 
in power consumptwh of the ink-jet reconding head. Moreover, it may have so large an amine value as to have poor 
heat festetance, lig^-faslness and axMatlon resistance. 

The antioxidant may usually be used in a content of from 0. 1 to 5% by weight, and preferabty from 0.5 to 3% by 
weight, based on the total weight ot the ink. If it is in a content less than 0.5% by weight, the ink may be less effectively 
2S prevented from being oxklized. I.e.. less effectively prevented from changing in cobr. If it is in a content more than 3% 
by weight, it may cause a great change in thermal properties of the ink because of its high melting point, or any excess 
antkscldant may become deposrted to the ink surface after printing as if the surface has a wMe pcmder on it, resulting 
in a poor cobr of the ink after printing. 

The hot-melt ink of the present inventbn comprised of the above components as essential components can provide 
30 sharp and high-grade primed images with a high print density not only on plain paper but also on OHP sheets, and 
also have superkx properties in respect of light-fastness and high-temperature storage stability. Additives such as an 
ultraviolet light absort>ent. a plastidzer and a surface-active agent may also optionally be added. 

EXAMPLES 

35 

The hot-melt ink (hereinafter often simply 'ink') according to the present invention will be described bebw in greater 
detail by giving Examples as more preferred embodiments, in comparison with Comparative Examples. 

In the descriptbn in the folbwing Examples and Comparative Examples. 'part(s)" refers to 'part(s) by weight' in 
all occurrences. When an ink has such compositbn as to be 100 in total weight of the all components, the value of 
^0 part(s) by weight of each component is equivalent to ■% by weight* on the basis of the total weight of the ink 

Inks formulated in the folbwing Examples 1 to 12 and Comparative Examples 1 to 11 are obtained by heating and 
dissolving each compositbn at a temperature of from about 70*0 to 250*0. and preferably from about 100*0 to 200*C 
(in Examples and Comparative Examples, actual temperatures a little differ from one another depending on composi- 
tion), and thoroughly stirring the resulting solution, folbwed by fittratbn with a 2 pm mesh filter by means of a heat 
4S filtering apparatus manufactured by Toyo Roshi K.K. 

Example 1 

As the amkje resin. SUNMlOE 550 (trade name, available from Sanwa Chemical Industries Co.. Ltd.) was used; 
so as the terpene resin. CLEARON P115 (trade name, available from Yasuhara Chembal Co., Ltd.): as the ketone wax. 
T-1 (trade name, available from Kao Corporatk»n); as the monoambe wax, NIKKAMIDE SE (trade name, available 
from Nippon Kasei Chemical Co.. Ltd.); and as the antbxbant IRGANOX 1010 (trade name, available from Ciba- 
Geigy Corp.). 

Ink formulatbn was as folbws: 
55 



C.l. Solvent Yelbw 162 


1.5 parts 


SUNMlOE 550 


12 parts 



4 



EP0867 487 A2 



(continued) 



CLEARONP115 


5 parts 


T-1 


50 parts 


NIKKAMIDE SE 


30 parts 


IRGANOX1010 


1.5 parts 



Example 2 

« 

As the amkJe resin, BIRTHAMIDE 335 (trade name; available from Henkel Hakusui Corporation) was used; as the 
terpene resin. YS POLYSTAR T-1 15 (trade name, available from Yasuhara Chemical Co.. Ltd.); as the ketone wax. 
WAX KM (trade name, available from Nippon Kasei Chemk:at Co., Ltd.); as the nwnoamrde wax, NIKKAMIDE S (trade 
name, available from Nippon Kasei Chemfcal Co., Ltd.); and as the antioxkJant, AOECASTAB AO-37 (trade name, 
available from Asahi Denka Kogyo K.K.). 

Ink formulatkm was as fottows: 



C.I. Solvent Yeltow 162 


1 .5 parts 


BIRTHAMIDE 335 


22 parts 


YS POLYSTAR Til 5 


5 parts 


WAX KM 


50 parts 


NIKKAMIDE S 


20 parts 


AOECASTAB AO-37 


1 .5 parts 



Example 3 

As a C5-C9 type synthetic petroteum resin, ALCX)N P11 5 (trade name; available from Arakawa Chemk:al Industries, 
Ltd.) was used; as the terpene resin. YS POLYSTAR TlOO (trade name, available from Yasuhara Chemical Co., Ltd.); 
as the ketone wax. STEARON (trade name, available from Kanto Chemcal Co.. Inc.); as the diamide wax. BISAMIDE 
S (trade name, available from Nippon Kasei Chemk;al Co.. Ltd.); and as the antioxidant. SUMILIZER BHT (trade name, 
available from Sumitomo Chemical Co., Ltd. 

Ink fonnulation was as foltows: 



C.I. Solvent Yellow 162 


1.5 


parts 


ALCONP115 


22 


parts 


YS POLYSTAR T100 


5 


parts 


STEARON 


52 


parts 


BISAMIDE 


IB 


parts 


SUMILIZER BHT 


1.5 


parts 



Example 4 

As a C5-C9 type synthetic petroleum resin. ALCON PlOO (trade name; available from Arakawa Chemical Indus- 
tries. Ltd.) was used; as the terpene resin. YS POLYSTAR TlOO (trade name, available from Yasuhara Chemical Co., 
Ltd.); as the paraffin wax. HNP-0190 (trade name, available from Nippon Seiro Co., Inc.); as the nxwioamide wax. 
NIKKAMIDE S (tradename, available from Nippon Kasei Chemical Co.. Ltd.); and as the antioxkJant. SUMILIZER BHT 
(trade name, available from Sumitomo Chemical Co.. Ltd. 

Ink formulation was as follows: 



CJ. Solvent Yellow 162 


1 .5 parts 


ALCON P100 


22 parts 


YS POLYSTAR TlOO 


5 parts 


HNP-0190 


45 parts 


NIKKAMIDE S 


25 pans 


SUMILIZER BHT 


1 .5 pans 
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Examples 

As a C5-C9 type synthetic petroteum resin. ALCON M90 (irade name; available from Arakawa Cheinical Industries. 
Ud.) was used; as the terpene resin, YS POLYSTAR 2115 (trade name, available from Yasuhara Chemical Co.. Ltd.); 
s as the paraffin wax. HNP-l 6B (trade name, available from Nippon SeiroCo.. Inc.): as the monoamide wax. Nl KKAMIDE 
S (trade name, avaibbte Irom Nippon Kasei Chemical Co., Ltd.); and as the anlioxidanl. ADECASTAB A037 (trade 
name, available from Asahi Denka Kogyo K.K.). 

Ink formulatksn was as folbws: 



95 



C.I. Solvent Yellow 162 


1.5 parts 


ALCON M90 


20 parts 


YS POLYSTAR 2115 


Sparts 


HNP-16B 


47 parts 


NIKKAMIDE S 


25 parts 


ADECASTAB AO>37 


1.5 parts 



Example 6 

20 As aC5-C9type synthetic petroleum resin, ALCON P115 (trade name; available from Arakawa Chemical Industries, 

Ltd.) was used; as the terpene resin. SR-30PX (trade name, available from Arakawa Chemical Industries. Ud ); as the 
paraffin wax, PARAFFIN WAX 1 55 (trade name, available from Nippon Seiro Co. . Inc.); as the monoamide wax, Nl KKA- 
MIDE S (trade name, available from Nippon Kasei Chemicat Co., Ltd.); and as the antioxklant, ADECASTAB AO-37 
(tiada name, availabta from Asahi Denka Kogyo K.K.). 

2$ Ink fonmulatnn was as folk^ws: 



C.I. Solvent Yellow 162 


1.5 


parts 


ALCON P115 


20 


parts 


SR-XPX 


5 


parts 


PARAFFIN WAX 155 


52 


parts 


NIKKAMIDE S 


20 


parts 


ADECASTAB AO-37 


1.5 


parts 



Comparative Example 1 

The antbxidant was removed from the formulation of Example 1. That is. ink formulation was as folbws: 



C.I. Solvent Yelbw 162 


1.5 parts 


SUNI^IDE 550 


12 parts 


CLEARON P1 15 


5 parts 


T-1 


50 parts 


NIKKAMIDE S£ 


31.5 parts 



Comparative Example 2 

There was prepared the same composition as Example 2 except that C.I. Solvent Yettow 163 was used as the 
dye. That is, ink formulation was as follows: 



so ■ 


C.t. Solvent Yellow 163 


1.5 parts 




BIRTHAMIDE 335 


22 parts 




YS POLYSTAR T115 


5 parts 




WAX KM 


50 parts 


55 


NIKKAMIDE S 


20 pans 




ADECASTAB AO-37 


1 .5 parts 
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Compaiative Example 3 

There was prepaed the same composition as Example 3 except that C.I. Solvent Yellow 114 was used as the dye. 
That is, ink fomrtulatlon was as follows: 



CI. Solvent Yellow 114 


1.5 parts 


ALCON P115 


22 parts 


YS POLYSTART100 


5 parts 


STEARON 


52 parts 


BISAMIDE 


16 parts 


SUMILIZER BHT 


1.5 parts 



Comparative Exarnple 4 

There was prepared the same composition as Example 4 except that C.I. Solvent Yellow 77 was used as the dye. 
That is. ink formulation was as folk>w6: 



CI. Solvent Yelbw 77 


1.5 parts 


ALCON P100 


22 parts 


YS POLYSTAflTlOO 


5 parts 


HNP-0190 


45 parts 


NIKKAMIDE S 


25 parts 


SUMIUZER BHT 


1.5 parts 



Comparative Example 5 

SUBNUDE 550 was removed from the formulation of Example 1 . That is, ink formulatkyi was as fblbws; 



CI. Soh/ent Yelbw 162 


1.5 parts 


CLEARON P115 


17 parts 


T-1 


50 parts 


NIKKAT^IDE SE 


30 parts 


IRGANOX 1010 


1.5 parts 



Comparative Example 6 

CLEARON P11 5 was renwed from the formulation of Example 1 . That is. ink fonnulatkxi was as follows: 



C.I. Solvent Yellow 162 


1 .5 parts 


SUNMIDE 550 


17 parts 


T-1 


50 parts 


NIKKAMIOE SE 


30 parts 


IRGANOX 1010 


1.5 parts 



Comparative Example 7 

T-1 was removed from the formulatkm of Example 1. That is. ink formulation was as follows: 



C.L Solvent Yellow 162 


1 .5 parts 


SUNMIDE 550 


12 parts 


CLEARON P1 15 


5 parts 


NIKKAMIDE SE • 


80 pans 


IRGANOX 1010 


1.5 parts 
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IS 



20 



2$ 



30 



3S 



40 



4S 



Comparative Example B 

NIKKAMJDE SE 550 was removed from the formulation of Example 1 . That is. ink fomiulation was as foOows: 



C.I. Solvent Yellow 162 


1.5 parts 


SUNMIDE 550 


12parts 


CLEARON P115 


Spans 




80 parts 


IRGANOX 1010 


1.5 parts 



The inks oH Examples 1 to 6 and Comparative Examples 1 to 6 were each set in a hot^elt ink-jet recording 
apparatus in which an ink heated and liquefied in the apparatus is on-demand ejected from an ink-jet recording head 
to cause ink drops to adhere to recording paper, and then images were printed. Upon printing, print ook>r, storage 
stability, heat resistance and light-fastness were evaluated to obtain the results as shown in Table 1. Evaluated on 
these ftems was made in the folk>wing way and urxJer the foQowing conditkm. 

(1) Print color 

Images were printed on 4024 paper (avaiiabte from Xerox Corporatwn) by all-nozzle simultaneous driving to pre- 
pare patches (solid prints with rectangular shape of several cm square), and colors of the patches were measured with 
a muttiple-light speckral cotorimeter (MSC-5N. manufactured by Suga Shikenki K.K.) to make evaluatksn by the L'aV 
ootor system aooording to the fotowing criteria. 



Rank 



A 
B 

C 



Criteria 



a* is -20 or less, and b* is 70 or more, 
a' is >15 Of less, and b* is 70 or mote. 
a* is -15 or less, and b* is 70 or less. 



(2) Storage stability: 

Inks prepared were each put into an oven heated to 1 20*C and stored for 10 days. Thereafter, the inks were each 
set in the above recording apparatus, and continuous printing on 100 sheets was carried out to make evaluation ac- 
cording to the following criteria. 



Rank i 



Criteria 



A 
B 



j Nothing was wrong. 

I Non-ejection or printing disorder. 



(3) Heat resistance: 

Samples printed in the above (2) was made into patches, and colors of the patches were measured with a multiple- 
lig^t spectral cotorimeter (MSC-5N. manufactured by Suga Shikenki K.IC) to make evaluation by the L*a*b* color system 
according to the following criteria. 



so 


Rank 


Criteria 




A 


aE is 5.0 or less. 




B 


AE is 7.0 Of less. 


55 


^ \ 


AE is 10.0 or more. 
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(4) Light-fastness: 

■me patches prepared h the above (1) were exposed to ultraviolet rays of 17.500 Ix in a weatherometer (manu- 
factured by Suga ShikenW K.K.) to make a 72-hour continuous test. Thereafter cokxs of the patches were measured 
with a multiple-lighl spectral ootorimeter (MSC-5N. manufactured by Suga ShikenkJ K.K.) to make evaluation by the 
L*a*b* color system aooofding to the f oflowing crlerla. 



Rank 


Criteria 


A 


AE is 5.0 or less. 


B 


AE is 7.0 or less. 


C 


AE is 10.0 or more. 



Table 1 





(Evaluatkxi item) 


Ink 


(IP 




(3)-3 


(4P 


Example 










1 


A 


A 


A 


B 


2 


A 


A 


B 


B 


3 


A 


A 


A 


A 


4 


A 


A 


A 


A 


5 


A 


A 


A 


A 


6 


A 


A 


A 


A 


Cofiparat^ Example: 






1 


A 


A 


C 


C 


2 


C 


C 


C 


C 


3 


C 


B 


C 


c 


4 


B 


B 


C 


c 


5 


A 


C 


A 


A 


6 


A 


A 


B 


C 


7 


A 


C 


C 


B 


6 


A 


C 


A 


B 



1 Print Color; 
"2 Slorvge Sbibiily 
*3 Hoat Rwittenco; 



As can be seen from the results shown in Table 1. the inks of Examples 1 to 6 show performance or properties 
substantially satisfactory in respect of all the four evaluation items of the print color hue, storage stability, heat resistance 
and light-fastness. 

On the other hand* the ink of Comparative Example 1 , in which the antknddant is removed from the formulatkxi of 
Example t. has so poor an oxidatkxi resistance as to result in poor heat resistance and tight-fastness. 

The inks of Comparative Examples 2 to 4. which make use of dyes different from the one used in Examples 1 to 
6, have so poor dispersibllity or solubility in the resins and waxes as to have poor hues, also resulting in poor heat 
resistaix^e and light-fastness. 

The Inks of Comparative Examples 5 to 8, in which any one of the components (a) to (d) of the medium was not 
used in the ink formulation, have a poor result against at least one of the evaluatbn items. 

As is dear from what has been described above, according to the hot-melt inks of Examples 1 to 6, they have 
good storage stabiHty and print quality, have superior transparency adaptable also to printing on OHP sheets, and can 
form sharp cokxs most suited for the hot-melt ink-jet recording, all of which are attributable to the recording agent C. 
I. Solvent Yellow 162. having good disperstbility or solubility in the specific resins and waxes. The hot-melt inks thus 
formulated have good heat resistance and storage stability, and enables printing in a good adheskxi. not only on plain 
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paper but also on any recording papers such as OHP sheets. 
Example? 

5 As the amide resin. SUNMIDE 550 (trade name, available from Sanwa Chemical Industries Co., Ltd.) was used; 

as the terpene resin. CLEARON P115 (trade name. avaOabfe from Yasuhara Chemical Co.. Ltd.): as the ketone wax. 

T-1 (trade name, available from Kao Corporation); as the rTK)noamide wax, NIKKAMIDE SE (trade name, available 

from Nippon Kasei Chemical Co.. Ltd.); and as the antioxidant. IRGANOX lOlO (trade name, available from Ciba* 

Geigy Corp.). 
10 Ink formulation was as folk)ws: 



IS 



C.I. Sotvent Blue 70 


1.5 parts 


SUNMIDE 550 


12 parts 


CLEARON P115 


5 parts 


T-1 


50 parts 


NIKKAMIDE SE 


30 parts 


IRGANOX 1010 


1.5 parts 



20 Example B 

As the amkte resin, BIRTHAMIDE 335 (trade name; available from Henket Hakusui Corporation) was used; as the 
terpene resin. YS POLYSTAR T-1 15 (trade name, available from Yasuhara Chemical Co., Ltd.); as the ketone wax. 
WAX KM (trade name, available from Nippon Kasei Chemical Co.. Ltd.); as the nwnoamide wax, NIKKAMIDE S (trade 
2s name, available from Nippon Kasei Chemical Co.. Ltd.); and as the antioxklant. ADECASTAB AO-37 (trade name, 
available from Asahi Denka Kogyo K.K.). 

Ink formulation was as follows: 



35 



C.I. Solvent Blue 70 


1 .5 parts 


BIRTHAMIDE 335 


22 parts 


YS POLYSTAR Til 5 


Spans 


WAX KM 


50 parts 


NIKKAMIDE S 


20 parts 


ADECASTAB AO-37 


1.5 parts 



Example 9 

Asa C5-C9 type synthetic petroleum resin. ALCON P115 (trade name; available from Arakawa Chemical Industries. 
Ltd.) was used; as the terpene resin. YS POLYSTAR T100 (trade name, available from Yasuhara Chemical Co., Ltd.); 
as the ketone wax. STEARON (trade name, available from Kanto Chemical Co., Inc.); as the diamide wax, BISAMIDE 
S (trade name, available from Nippon Kasei Chemical Co.. Ltd.); and as the antkaxidant, SUMILIZER BHT (trade name, 
available from Sumitomo Chemical Co., Ltd. 

(nk rormulatkn was as follows: 



C.I. Solvent Blue 70 


1 .5 parts 


ALCON P115 


22 parts 


YS POLYSTAR T100 


5 parts 


STEARON 


52 parts 


BISAMIDE 


18 parts 


SUMILIZER BHT 


1 .5 parts 



Example 10 

As a C5-C9 type synthetic petroleum resin, ALCON Pi 00 (trade name; available from Arakawa Chemical Indus- 
tries. Ltd.) was used; as the terpene resin. YS POLYSTAR T100 (trade name, available from Yasuhara Chemical Co., 
Ltd.); as the paraffin wax. HNP-0190 (Irade name, available from Nippon Seiro Co., Inc.); as the monoamWe wax. 
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NIKKAMiOE S (trade name, available from Nippon Kasei Chemical Co., Ud.); and as the antioxidant. SUMILIZER BHT 
(trade name, available from Sumftomo Chemical Co.. Ltd. 
Ink fonnulatian was as follows: 



C.I. Solvent Blue 70 


1.5 parts 


ALCONP100 


22 parts 


YSPOLYSTART100 


Sparts 


HNP-0190 


45 parts 


NIKKAMIDE S 


25 parts 


SUMILIZER BHT 


1.5 parts 



Example 11 

As a C5-C9 type synthetic petroleum resin. ALCON M90 (trade name; available from Arakawa Chemkal Industries. 
Ud.) was used; as the terpene resin. YS POLYSTAR 2115 (trade name, available from Yasuhara Chemical Co.. Ltd.); 
as the paraffin wax. HNP-16B (trade name, available from Nippon SeiroCo., Inc.); as the monoamide wax, NIKKAMIDE 
S (trade name, available from Nippon Kasei Chemical Co.. Ltd.); and as the antioxMant. ADECASTAB AO-37 (trade 
name, available from Asahl Denka Kogyo K.K.). 

Ink formulatksn was as folkiws: 



C.I. Solvent Blue 70 


1.5 parts 


ALCON M90 


20 parts 


YS POLYSTAR 2115 


5 parts 


HNP-16B 


47 pads 


NIKKAMIOE S 


25 parts 


ADECASTAB AO-37 


1.5 parts 



Example 12 

As a CS-CQ type synthetk: petroleum resin, ALCON P115 (trade name; available from Arakawa Chemical Industries. 
Ltd.) was used; as the terpene resin, SR-30PX (trade name, available from Arakawa Chemical Industries. Ud ); as the 
paraffin wax, PARAFFIN WAX 155 (trade name, available from Nippon Seiro Co., Inc.); as the monoamide wax. NIKKA- 
MIDE S (trade name, available from Nippon Kasei Chemk^l Co.. Ltd.); and as the antioxklant. ADECASTAB AO-37 
(trade name, available from Asahi Denka Kogyo K.K.). 

Ink formulation was as folkiws: 



C.I. Soh/entBlue70 


1 .5 pans 


ALCON P115 


20 parts 


SR-30PX 


5 parts 


PARAFFIN WAX 155 


52 parts 


NIKKAMIDE 8 


20 parts 


ADECASTAB AO-37 


1.5 parts 



Comparative Example 9 

As the amkJe resin. SUNMIDE 550 (trade name, available from Sanwa Chemical Industries Co., Ltd.) was used; 
as the terpene resin, CLEARON P115 (trade name, available from Yasuhara Chemical Co.. Ltd.); as the ketone wax, 
T-1 (tradename, avaflable from Kao Corporation); and as the monoamide wax. NIKKAMIDE SE (trade name, available 
from Nippon Kasei Chemical Co., Ltd.). 

ink formulation was as folkms: 



C.l. Solvent Blue 70 


1 .5 parts 


SUNMIDE 550 


12 parts 


CLEARON P1 15 


5 parts 
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(continued) 



T-1 


50 parts 


NIKKAMIDE SE 


31.5 parts 



5 

Comparative Example 10 

As the dye. C.L Solvent Blue 35 was used; as the amide resin, BIRTHAMIDE 335 (trade name; available from 
Henkel Hakusul Corporation): as the terpens resin. YS POLYSTAR T*115 (trade name, availat)le from Yasuhara Chem- 
ical Co., Ltd.): as the ketone wax, WAX KM (trade name. avaSable from Nippon Kasei Chemical Co.. Ltd.); as the 
monoamtde wax. N1KI<AMIDE S (trade name, available from Nippon Kasei Chenrtical Co.. Ud.); and as the antioxidant, 
AOECASTAB AO'37 (trade name. avaSable from Asahi Denica Kogyo K.K.}. 

Inic formulation was as follows: 



15 


CJ. Solvsm Blue 35 


1.5 parts 




BIRTHAMIDE 335 


22 pans 




YS POLYSTAR Til 5 


5 parts 




WAX KM 


50 parts 


20 


NIKKAMIDE S 


20 parts 




ADECASTABA037 


1.5 parts 



Comparative Example 11 



2S As the dye. C.L Solent Blue 25 was used; as a C5-C9 type synthetc petroleum resin. ALCON P11 5 (trade name: 
available from Arakawa Chemical Industries. Lid.); as the terpene resin, YS POLYSTAR TlOO (tiade name, available 
from Yasuhara Chemfcal Co., Ltd.); as the ketone wax. STEARON (trade name, available from Kanto Chemical Co.. 
Inc.): as the diamkle wax, BtSAMIDE S (trade name, available from Nippon Kasei (^emttal Co.. Ltd.): and as the 
antioxkiant. SUMIUZER BHT (trade name, available from Sumitomo Chemical Co., Ltd. 

30 Ink formulatkn was as fblkiws: 



35 



C.L Solvent Blue 25 


1.5 parts 


ALCON P115 


22 parts 


YS POLYSTAR T100 


Sparts 


STEARON 


52 parts 


BISAMIDE 


18 pans 


SUMIUZER BHT 


1.5 parts 



40 The inks of Examples 7 to 12 and Comparative Examples 9 to 11 were each set in a hot-melt ink-jet recording 

apparatus (an ink-jet recording apparatus of the type wherein an ink heated and liquefied in the apparatus is on-demand 
ejected from an ink-jet recording head to cause ink drops to adhere lo recorefing paper) and images were printed, 
where print color, storage stability, heat resistance and light-fastness were evaluated to obtain the results as shown in 
Table 2. Evaluatk)n on these items was made in the same way and under the same oonditbns as in Example 1 except 

4S that the print ootor was avafuatad according to criteria changed as shown below. 

(V) Print coky: 

Images were printed on 4024 paper (available from Xerox Corporation) by all-nozzle simultaneous driving to pre- 
so pare patches (solid prints with rectangular shape of several cm square), and colors of the patches were measured with 
a multiple-light spectral colorimeter (MSC-5N. manufactured by Suga Shikenki K.K.) to make evaluatkxi by the L*a*b* 
color system according to the following criteria. 



55 



Rank 


Criteria 


A 1 
B 


a* is -40 or less, and b* is 20 or less, 
a* is -40 or more, and b' is 20 or loss. 
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(continued) 

Rank | Criteria 
C j Printing is irnpossibie (the dye does not dissolve) 



Table 2 





(Evaluation item) 


Ink 




1 (2)-2 


1 (3)'3 




Example 


7 


A 


A 


A 


B 


e 


A 


A 


B 


B 


9 


A 


A 


A 


A 


10 


A 


A 


A 


A 


11 


A 


A 


A 


A 


12 


A 


A 


A 


A 


CompaiBtive Example; 


9 


A 


A 


C 


C 


10 


B 


A 


8 


B 


11 


C 









"5 Print Color: 
*2Storago8ttibiny 
*3 Heal neilitaneo: 
*4 Ught-tafilneM 



As can be seen from the results shown in TaWe 2, the inks of Examples 7 to 12 show perfomiance or properties 
substantially satisfactory in respect of all the four evaluation items of the print color hue, storage stability, heat resistance 
and light-fasiness. 

On the other hand, the ink of Comparative Example 9 has substantially the same composition as Examples 7 to 
12 except that the antioxidant is absent. Hence, it has poor heat resistance and iight-fastness as previously stated. 

The inks of Comparative Examples 10 and 11 . whk:h make use of dyes different from the one used in Examples 
7 to 12. have so poor dispersibility or solubility in the restns and waxes as to have poor hues. 

As is clear from what has been described above, according to the hot-melt inks of Examples 7 to 12, they have 
good storage stability and print quality, have superbr transparency adaptable also to printing on OHP sheets, and can 
form sharp colors most suited for the hot-melt hk-jet recording, all of which are attributable to the recording agent C. 
I. Solvent Blue 70. having good dispersibility or solubility in the specific resins and waxes. The hot-melt inks thus 
formulated have good heat resistance and storage stability, and enables printing in a good adhesion, not only on plain 
paper but also on any recording papers such as OHP sheets. 

The entire disclosures of the specificaiions. summaries and claims of Japanese Patent Application Nos. 9-75121 
and 9-75122 both filed on March 27, 1997 are herein incorporated by reference. 



Claims 

1. A hot-malt ink comprising: 

a colorant containing C.I. Solvent Yellow 162 or C.I. Solvent Blue 70; 

a medium in which the colorant is dissolved or dispersed and which contains the following components (a) 

to (d): 

(a) at least one resin selected from amide resins. C5 type syntheik: petroleum resins and C9 type synthetic 
petroleum resins; 

(b) at least one resin selected from rosin resins, terpene resins and terpene phenol resins; 

(c) ai least one wax selected from paraffin waxes, ketone waxes and polyethylene oxide waxes; and 

(d) at least one wax selected from monoamde waxes and diamide waxes; and an antioxidant. 
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2. An ink according to claim 1. wherein the C.I. Solvent Yellow 162 or CJ. Solvenl Blue 70 is present in an anrwont 
or from 0.1% to 15% by waight tsased on the total weight of the hot-melt ink. 

3. An ink according to claim 2. wherein the C.L Solvent Yelbw 162 or C.I. Solvent Blue 70 is present in an amount 
s or from 0.5% to 10% by weight based on the total weight of the hot-melt ink. 

4. An ink according to claim 3. wherein the C.I. Solvent Yellow 162 or C.I. Solvent Blue 70 is present in an amount 
or from 1 % to 5% by weight based on the total weight of the hot-melt ink. 

'0 5. An ink according to any one of the preceding claims, wherein component (a) is present in an amount 6f from 1% 
to 35% by weight based on the total weight of the hot-melt ink. 

& An ink according to claim 5, wherein component (a) is present in an amount ot from 5% to 30% by weight based 
on the total weight of the hoi-melt ink. 

15 

7. An ink according to any one of the preceding claims, wherein component (b) is present in an amount ol from 0. 1 % 
to 15% by weight based on the total weight of the hot-melt ink. 

8. An ink according to claim 1, wherein component (b) is present in an amount of from 0.5% to 1 0% by weight based 
^ on the total weight of the rK}t-melt ink. 

9. An ink according to any one of the preceding claims, wherein component (c) is present in an amount of from 1% 
to 70% by weight based on the total weight of the hot-melt ink. 

^5 10. An ink according to claim g. wherein component (c) is present in an amount of from 10% to 60% by weight based 
on the total weight of the hot-melt Ink. 

11. An ink according to any one of the preceding claims, wherein corrtponent (d) is present in an amount of from 0.5% 
to 40% by weight based on the total weight of the hot-melt ink. 

JO 

12. An ink according to claim 11 , wherein component (d) is present ori an amount of from 5% to 30% by weight based 
on the total weight of the hot-melt ink. 

13. An ink according to any one of the preceding claims, wherein the antioxklant is present in an amount of from 0. 1 % 
3S to 5% by weight based on the total weight oT the hot-melt ink. 

14. An ink according to claim 1 3, wherein the antk)xidant is present in an amount of from 0.5% to 3% by weight based 
on the total weight of the hot-melt ink. 

<o 16, An ink according to any one of the preceding claims, wherein component (a) has a weight average molecular 
weight of from 500 to 500,000. 

16. An ink according to claim 15, wherein component (a) has a weight average molecular weight of from 600 to 400,000. 

^ 1 7. An ink according to claim 1 6. wherein component (a) has a weight average molecular weight of from 7X to 300,000. 

18. An ink according to any one of the preceding claims, wherein component (b) has a weight average molecular 
weight of from 500 to 500:000. 

^ 1 9. An ink according to claim 1 B. wherein component (b) has a weight average molecular weight of from 600 to 400.000. 

20. An ink according to claim l g, wherein component (b) has a weight average molecular weight of from 700 to 300,000. 

21 . An ink according to any one of the preceding claims, wherein component (c) has a melting point of from 50 to 1 50^C. 

55 

22. An ink according to claim 21 . wherein component (c) has a melting point of from 60 to 140"C. 

23. An ink according to claim 22. wherein component (c) has a melting point of from 70 to 130*C. 
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24. An ink according to any one of the preceding claims, wherein component (d) has a melting point of from 50 to 1 SCfO, 

25. An ink according to claim 24. wherein component (d) has a melting point of from 60 to 140*C. 

26. An Ink according to ciaim 25, wherein component (d) has a melting point of from 70 to 1 30*a 
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